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(54) Composite inuige forming syst^ 

(57) A conrposite image forming system comprising 
an Image forming urBt (100) and a computer (110) is dis- 
ck)sed. The image data stored in a page nDemory (12) of 
ihQ image forming unit (100) and in an external memory 
unit (1 20) of the computer (1 1 0) are processed as data 
blocks with a header added thereto. The data bfocks 
and the ^Derating conditions of each device of the com- 
posite image forming unit (1O0) are managed t>y a data 
allocation status block (42). For example, the copying 
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operation in wNch the image data on an original read by 
a scanner (4) is formed ar>d output as an image in a 
printer (5) can be performed concurrently with the oper- 
atfon of transmitting the image data produced by the 
computer (110) through a facsimile (1 1), Also, the com- 
puter (110) can control the image forming unit (100) 
wfthout interfering with the control operation from a con- 
trot panel (3). 
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Description 

The present invention relates to a composite image 
forming system, in which a composite image forming 
unit inducfing a plurality of devices such as a scanner, a 
prffrter and a facsimile is connected with a computer, 
and each device can be controlled from the computer. 

In recent years, the copier has more and more 
become composite. A composite Image fornrung unit, 
which has the transmission/receiving function of a fac* 
simile in addition to the duplicating function, has been 
developed. In some copiers, the functions of reading 
(scanning) and printing an original, which were once 
incorporated with each other, have recently been per- 
formed independently of each other. The functions of 
scanner and printer thus are offered separately. These 
functions have so far been controlled manually by the 
user from a control panel attached to the copier proper, 
in the environment surrounding the confer, on the 
other hand, various networks including LAN have devel- 
oped to such an extent that some copters can now t>e 
connected to a network for remote operation. 

In spite of the increasingly compoate configuration 
of the conventional composite image forming units, 
however, the simultaneous or concurrent operation of 
the various functions of scanner, printer arKi facsimile 
has yet to be guaranteed. As long as a given function is 
working, therefora other functions fail to operate incon- 
veniently 

The object of the present invention is to provide a 
composite image fornnng system in which various 
devices such as a scanner, a printer and a facslnrHle 
included in a oonposite image forming unit can be 
remotely controlled from a computer connected vnth the 
composite image lomiing unit. Anotfier object of the 
irrvention is to pnTvide a composite image forming sys- 
tem in which the remote operation by the computer 
does not interfere with the direct operation of the com- 
posite image forming unit through a control panel by the 
user. 

Still another obfect of the invention is to provide a 
composite image fonning system that guarantees the 
concurnOTt operation of the various functions of the 
cbnrposite image forming unit. 

According to a first aspect of the invention, there is 
provided a composite image forming system comprising 
a composite image forming unit and a computer such as 
a personal computer. The inr^ge data stored in an exter- 
r»al memory of tf^ computer and the page memory of 
the composite image faming unit are processed as a 
data block with a header attached thereto. The data 
blocks and the operating conditions of each device of 
the composite image forming unit are managed accord- 
ing to a data allocation status block (management 
table). 

A request to each device of the composite image 
forming unit designated by the computer user is gener- 
ated on the memory of the computer as a control k:tock 
by applicatfons running on the computer. The computer 



attenpts to estat)lish a connection with the composite 
image forming unit according to the SCSI protocol, for 
example. 

The external interface of the composite image form- 
5 ing unit, upon receipt of the request, establishes a con- 
nectbn con-esponding to the SCSI protocol. Once the 
connection is established, the control bkock is written 
Into the page memory of the composite image forming 
unit. As a resiJt of an intermpt from the external inler- 
10 face, the CPU recognizes the presence of the control 
block, foads the control tAock from the page memory, 
and interprets and executes it The time to start this exe- 
cution is decided by the CPU in such a nrtanner as not to 
Interfere w^ the job being executed t)y the user operat- 
15 ing the control panel of the conr^posite inr^ge forming 
unit 

With the start of each dewce operation in the com- 
posite image forming unit, the management data (oper- 
ating conditions) of each device in the data allocation 

20 status block is updated. Further, in the case of a new 
entry or deletion of a data block in the page menmry, the 
nianagennent data (header) for such a data bkx:k is 
nxxiif ied in the data allocation status bkx:k. 

The computer connected with the composite image 

25 forming unit on the other hand, reads the data alloca- 
tion status bkxk at predetenmined time intervals and 
thus is always kept informed of the interr^ conditions of 
the composKe image forming unit Image data, which 
may be produced by the oonputer, are provefonally 

30 stored in the external memory of the computer in tiie 
same format as the data block. The computer adds the 
data block inforn^tion stored in the external mennory to 
the information in the data atk>cation status bfock read 
at predetermined time intervals. As a result, the user 

35 can process the data block and control the conrposite 
image forming unit with ^e same operation ignoring 
whetiier the data to be processed by the user resides in 
the ^eternal memory of the computer or in the page 
memory of the composite image fonning unit 

40 As desaibed above, the data blocks to be proc- 
essed stored in the page memory of the composite 
image forming unit and the external memory of the com- 
puter are n^anaged by the data aOocation status Uock. 
Consequerrtly, the copying operation for forming and 

45 outputting from the printer the image data of an original 
read by the scanner, for example, can be perionmed 
concunentty with the process of transmitting tiie image 
data produced by the computer by facsinvle. In other 
words, the incorvenlence experienced in the prior art 

so when a given function fails to operate while another 
function is in operation annong tiie scanner, the printer 
and tiie facsimile is obviated. 

The computer controls the composite image fomt- 
ing unit while grasping the operating condtions of each 

55 device (scanner, printer and facsimile) and the data 
bfock stored in the page memory on the basis of the 
data atfocation status block of the conrposite image 
fonning unit The user, therefore, can opiate the com- 
posite inr^ge formir^ unit directly without any feeling of 
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interference. 

This invention can be more fuSy understood from 
the following detailed desaiption wtien taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1 is a schenfiatic diagram showkig a general 
configuration of a conposite image tonming system 
according to an embodiment of the invention; 
FIG. 2 is a diagram schematically showing a config- 
uration of a scanner of the composite image form- 
ing unit; 

FIG. 3 is a diagram schematically showing a config- 
uration of a primer of the composite Image forming 
unit; 

FIG. 4 is a diagram schematically showing a config- 
uration of a facsimile of the composite image form- 
ing unit; 

FIG. 5 is a diagram schematically showing a config- 
uration of an external interface; 
FIG. 6 is a diagram for explaining a method of con- 
trolling the composite image forming unit from a 
computer connected through the external interface: 
FIG. 7 is a diagram for explaining the foreground 
control and the backgrourKl control; 
FIG. 8 is a diagram for explaining a specific process 
of polling internal irrformation; 
FIG. 9 is a d'^gram showing an example of storing 
the control block on the page memory; 
FIG. 1 0 is a diagram showing an example of storing 
the data block on the page memory; 
FIG. 11 is a diagram showing an example of storing 
the data allocation status block on the page nr>em- 
ory; 

FIG. 12 is a diagram for explaining a method of 
managing the data bfock according to the data aUo- 
cation status t)lock; 

FIG. 13 is a diagram for explaining the software 
architecture of the computer connected to the com- 
posite image forming unit; and 
FIG. 14 is a flowchart showing the operation of the 
composite image fbmning unit wNch has received a 
device drive command from the conrputer. 

An embocSment of the invention win be described 
below with reference to the accompanying drawings. 

FIG. 1 shows a oonf iguration of a composite image 
faming system comprising a composite image fomvng 
unit 100 having three functions of scanner, facsimile 
and printer, and a corrputer 110 connected through a 
predetermined commurucation cable. 

The composite image forming unit 1 00 is connected 
through a control bus B1 with a CPU 1 responsible fbr 
overall control of the unit, a ROM 2 having a control pro- 
gram stored therein, a control panel 3. a CPU 6 tor con- 
trolling a scanner 4 and a printer 5. an image processor 
7 and a bus contrdler 8. Further, the bus controller 8 is 
connected thnnigh a control tnjs B2 to a hard drive 
10, a facsimile transmitter/receiver (her^nafter referred 
to merely as the facsimiie) 1 1 . a page memory 12. a PC 



card readerAAffiter 13 and an external interface 14. The 
CPU 1 is adapted to control the hard disk drive 10. the 
facslntiie 11 , the page menrkory 12, the PC card reader 
13 and the external interface 1 4 through the control bus 
5 B1 . the bus controller 8 and the control bus B2. Also, the 
image processor 7, tt>e facsimile 1 1, the page memory 
12 and the external interface 14 are adapted to deliver 
and receive image data throi^h an image bus B3. 
The external interface 14 is connected to the com- 
w puler 1 10 through a communication cable. The compu- 
ter 110 is connected with an external memory unit 120 
for storing inr^ge data. 

Now. a detailed configuration of the scanner 4 and 
the image processor 7 wll be explained with reference 
15 to FIG. 2. 

A scanner CPU 4a of the scanner 4 is connected to 
and controls a lamp controller 4c for controlling an illu- 
mination lamp 4b, a motor driver 4e for controlling a 
scanning motor 4d, and a drive unit 4g for controlling the 
20 drive of a sensor, a switch, a solenoid, etc. The scanner 
CPU 4a is also connected to and cor^ols an A/D con- 
verter 7a, a resolution changer 7b, a shading corrector 
7c. an image quality improver 7d and a binarizing circuit 
7e for processing the image data from a photoelectric 
25 device 20 such as a CCD. 

The image data read by the photoelectric de^ce 20 
is sent to and stored in the page memory 1 2 through the 
image processa 7 and the image bus B3. 

^iow, a detailed configuration of the printer 5 will be 
30 explained with reference to FIG. 3* 

A printer CPU 5a of the printer 5 is connected to 
and controls a main motor cbiver 5c for driving a main 
motor 5b, a drive unit 5e for driving and controlUng a 
sensor, a switch, a solenoid 5d, etc., a f ixoig lamp con- 
as troBer 5g for controlling a fixing lamp 5f, a high-voltage 
oulput controller 5m for controlling an electrostatic 
charger 5h, a tr^er charger 51, a separation charger 
5i and a PCC (larger 5K an erase lamp controller 5o 
tor controlling an erase lamp 5n. a paper feed controller 
<o 5s for controlling a paper feed motor a fey a paper feed 
roner 5p and a pidoip roller 5q. and a nxxfulator 5w f6r 
driving a laser drive circuit 5v for an electrooptic trans- 
ducer (laser diode) 5t and a polygon motor 5u. 

The image data sent from the page memory 12 
46 tiirough tiie image bus B3 is printed on a predetermined 
paper under the control of the printer CPU 5a of the 
printer 5 having this configuration. 

Mow. a detailed configuration of tiie facsimile 1 1 will 
be axptsuned vnth reference to FIG. 4. 
so Afacsimile CPU 1 la of the facimsle 1 1 is connected 
through a bus B4 to and adapted to control an interface 
corrtrol circuit 1 lb including a control bus interface and 
an image bus interface, a memory (EP ROM) 1 1 c having 
a control program stored tiieran. a memory (SRAM) 
55 lid having image stored therein, a CODEC lie for 
compressing/expanding the image data for ir^ and 
output a CODEC 11f for compressing/e)9>anding tiie 
image data for transmission and receipt, and a nnodem 
11h for modulating/demodiJating data fa transmission 
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and receqat through an NCU (network control unit) 1 1g 
for controlling a pulrfic conmunication network. 

The facsimiie 11 having this configuration com- 
presses or performs other operations on the Image data 
sent from the page memory 12 through the image txis 
B3 and outputs the resulting image data to the commu- 
nication line. The facsimile 1 1 also expands or other- 
wise processes the image data received through the 
communication line, and transmits the resulting image 
data to the page memory 12 through the image bus B3. 

Now, a detailed configuration ot the external inter- 
lace 14 arranged in the conposite tnnage forming unit 
100 will be explained with reference to FIG. 5. An exter- 
nal interface CPU 14a of the external Interfoce 14 is 
connected to and adapted to cor^ol a ROM 14b having 
a control program stored therein and an internee con- 
troller 14c. Also, the external Interface CPU 14a 
exchanges tiie communication interface control infor- 
mation through the control buses B1 and B2. Further, 
an interface controller 14c is connected through the 
image bus B3 to the page menrtory 12. The data sent to 
the external interface 14 from an external source is 
stored in the page memory 12 through the image bus 
B3. Also, the image data stored in the page nnemory 12 
is output externally through the innage bus B3 and the 
extemal interface 14. 

The external interface CPU 14a reads the control 
program from the ROM 14b arKj controls the external 
interface 14. As a result, the CPU 1 of the composite 
innage forming unit 100 never partidpates directly in tfie 
conminication control of the extemal interface 14. The 
conrvnunication control is always perfonmed by ihe CPU 
14a of the extemal interface 14. The extennal interface 
14 operates in response to a data transnvt^receive 
request from the computer 110. The CPU 14a controls 
the data input/output for the interface controller 14c 
fronVto the in^ge bus B3, and thus establishes a data 
transfer path to the page mennory 12. 

The exto'nal interface 14 is connected to the com- 
puter 110 through a predetermined comnuirtication 
cable and transfers data on the basis o1 the SCSI (small 
computer system interface), for example. 

In the case where the SCSI is adopted for the exter- 
nal interface 14 of tfie composite innage forming unit 
100, the extemal Interface 14 has the functicm of con- 
trolling the phases specified ty the SCSI, including the 
arbitration phase, selectkn phase, message phase, 
command phase, data phase, status phase and rese- 
lection phase. 

A data transmit/receive request is always issued to 
the conposite innage formir^g unit 100 from the compu- 
ter 1 10. The computer 110. therefore, operates as what 
the SCSI called the initiator. The composite image fann- 
ing unit 1 00 is designated as the destination of commu- 
nication from the initiator, and therefore always operates 
as a target 

In view of the tact that the SCSI lacks the category 
of "image forming uniT as a devk:e to be controlled, the 
extemal interface 14 is reganded to belong to the cate- 



gory of processor device for the internee operation. 

As desoibed above, the conposite innage forming 
unit 100 and the computer 1 10 are interconnected in a 
comnnunicable fashion, so that data are exchanged 

$ between the composite image forming unit 100 and the 
computer 1 10. According to mis embodiment, the SCSI 
ID is set only for the conposite Innage forming unit. Fur- 
ther, the category of processor devnce specified by the 
SCSI has an SCSI command shared by the devices 

10 belonging to the sanne category. The SCSI allows the 
vendor (manufoctiffer) to use an SCSI command 
defined by the vendor on its own. In the case where the 
SCSI is applied to the external intertece 14 ar^ in the 
case where it is difficult to control the extemal interface 

;5 by a common convnand, therefore, the external irrter- 
face 14 is controlled by use of vendor-defined SCSI 
comnnarxfs. 

The vendor-defined SCSI commands, as described 
later, include a command for reading the data allocation 

so ^atus blocK a convnand for reading the data block, a 
command lor writing the data block and a command for 
writing the control bbdc When any of this command is 
received by the external interface 14 of the composite 
image forming urvt 100, an interrupt occurs and the 

25 CPU 1 is notified that the command has been received. 
The CPU 1 interprets the command and is readies itseff 
for the operation in respor^e to the command, bnciden- 
taHy. in the conposite image forming unit accoiding to 
the invention, the coitrol interface between the extemal 

30 Interface 14 and theconrputer 110 is rKit confined to the 
SCSI. 

Iskiw, a method of controlling the conposite image 
fonrang unK 100 from the conputer 110 connected 
through the externa) interface 14 will be explained with 

35 reference to RG. 6. 

The scanner 4, the facarhile 1 1 arid the page mem- 
ory 12 constituting the internal devices of the conposite 
image fbmning unit 100 are virtually controlled t)y the 
CPU 1 of the composite image forming unit 100. In ttie 

40 case where the computer 110 drives the internal 
dances of the composite Innage forming unit 100, there- 
fore, an instruction data string from the conrputer 1 1 0 to 
the CPU 1 is transferred to the page mennory 12. and 
k)aded by the CPU 1 from the page nnennory 12. The 

4S CPU 1 then interprets and executes the instructions 
thereby to drive the devices in the composite image 
forming urnt. TTie steps of this process will be described 
below. 

50 Step 1: The computer 110 issues a connectkxn 
request to tie composite image fbmning unit 1 00. 
Step 2: The external Interface 14 that has received 
a oomnection request notifies the CPU 1 . by way of 
an intemjpt, tliat a connection request has been 

55 received from the conputer 1 1 0. 

Step 3: Once the connection with the connposite 
image fomning unit 100 is established through the 
external interface 14, the conputer 110 transfers to 
the page mennory 12 the instructk>n data required 
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for the CPU 1 to drive the appropriate device in the 
conposite image forming unit 100. 
Step 4: The CPU 1 loads and executes the instruc- 
tion data on the page memory 12. 

The atwe-mentioned steps makes it possible for 
the computer 110 to control the internal dewces of the 
composite image forming unit 100. 

In the case where the SCSI is used for the external 
interface 14, on the other harxl, the Instruction to the 
CPU 1 of the composite image fonming unit 100 is trans- 
ferred as a data siring to the page memory 12 in data 
phase. In other words, when the SCSI is used, the 
image data and the control data are not discriminated 
from each other but k}0th are handled ^rvpfy as data by 
the SCSI. The external interface 1 4 decides whether the 
succeeding data in data phase is image data or control 
data by means of the SCSI command transferred 
thereto from the computer 110 in conwnand phase of 
the SCSI, Upon successful discrimination whether the 
data transferred in data phase is image data or control 
data, the external interface 14 generates an trTtem|>t 
and notifies the CPU 1. The external interlace 14 trans- 
fers the control data to the page nrtemory and controls 
the SCSI phases, thus completing the transfer. After 
that, the CPU 1 toads the control data on the page 
memory 12 artd drives the appropriate device in the 
composite inrrage forming unit. 

FIG. 7 is a diagram for explaining the manner in 
which the system according to the invention is control- 
led. As shown in FIG. 7, the system according to the 
invention can be controlled either by the user operating 
the control pan^ 3 and issuing a command for the 
desired process to the composite image forn^g unit 
100 (foreground control) or by the computer 110 con- 
nected to the composite image fonning unit 100 (back- 
ground control). 

One of the features of the composite image fonning 
system according to this embodiment is that the fore- 
ground control Is not interfered by the background con- 
trol. If the computer 110 performs the background 
control on the conposite image forming unit 100 during 
the fore^^nd control of the composite image fonmtng 
unit 100 by the user, the fore^t)und control is not 
affected by the background control. This means that the 
foreground control has a priority over the backgrouixl 
control, and is intended to keep the user in the feeling of 
directly manipulating the composite image forming unit 
100. 

In the composite image forming unit 100. the con- 
current operation of the scanner 4. the printer 5 and the 
facsimile 11 is guaranteed. Even when a device in the 
composite image forming unit is driven under the fore- 
ground control, therefore, another device not driven in 
the composite inr^age forming unit 100 can be driven 
under the backgrourxJ control. 

Also, a device currently driven under the foreground 
control in the composite image forming unit can be 
operated under the background control. In this case, 



since the particular de^ce is opera^ng under the fore- 
ground control, the background control is kept a waiting 
mode until the same device is released according to the 
non-interference rule. The control data thus is heW on 

5 the page menrKxy 12 of the composite image forming 
unit 100. When the dewce is released, the CPU 1 loads 
the control data and starts driving the device. 

How, explanatfon will be made about the poHing of 
the internal infonnatfon (stiatus) of the composite image 

10 forming unit 100 as a function for the backgrourxi con- 
trol from the computer 110. The computer 1 10 polls the 
composite image forming unit 100 at predetermined 
time intervals or at the time of starting the background 
control of a device in the composite image forming unit 

15 100. The polling of internal information, by which any 
mechanism in the composite image forming unit 100 is 
not driven, c^ be performed at an arbitrary timing. 
Even when a device ts operating in the composite image 
forming unit 100. the internal intonnation can be polled 

20 substantially in parallel with the operatfon of the particu- 
lar device. 

The above-mentfoned method of controlling the 
composite image forming unit 100 by the computer PC 
is somewhat different as far as the poRing of internal 

25 infontiatfon is concerned. Usually, the background con-^ 
trol is performed by transferring the control data from 
the computer 110 orrto the page menrKMy 1 2, wtBch con- 
trot data is foaded by the CPU 1 . The internal informa- 
tion polling, howew. constitutes a command output 

30 from the computer 110 to the external aiterface 14. 
which notifies the CPU 1, by a specrfic intenupt that an 
output request for internal information has arrived. In 
the case where the SCSI is used, for exanrple. this inter- 
nal information output request constitutes a commarxl 

35 transfered from the initiator to the target in conrvnand 
pt^e. 

A specific processing operation on the internal 
infonnation polling will be explained with reference to 
theftowchartof FIG. 8. 

40 The external PTtertace 14. vpon receipt of an inter- 
nal informatton polling command (step S100). notifies 
the CPU 1, by use of an interrupt that a request has 
been received for outputting internal infonmation of the 
composite image forming unit 100 (step S101). 

45 The CPU 1 reads from a table descrfoad later the 
interna] information of the composite image formir^ unit 
1 00 as of the time of interrupt and outputs it to the exter- 
nal interiace 14 (st^ S102). The external interface 14 
transfers the internal information to the oonputer 11 0 in 

60 data phase (step S103). 

As a result *ie conput^ 1 10 can acquire the inter- 
nal information on the conposite image forming unit 
100. the presence or absence of the foreground 
control* the presence or absence of a facsinmie mes- 

55 sage or the presence or absence of the background 
control. 

tsfow, the structure of data handled by the compos- 
ite image forming system according to Vtis embocfiment 
will be explained. According to ttvs embodiment the 
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conposite image forming unit 100» which may be used 
independently, can also be controlled by the computer 
1 10 connected to the interface of SCSI or the like. The 
data exchanged between the composite inr^ge forming 
unit 100 and the computer 110, therefore, are corfig- 
ured of three control blocks caDed a control block (conre- 
sponding to the above-mentioned control data), a data 
block and a data allocation status block. 

In the case where the computer 1 10 and the com- 
posite image forming unit 100 are connected with each 
oUier by means of the SCSI or the like interface, the 
control block transfen^ed from the computer 1 10 to the 
conrposite image forming unit 100. I.e., the instruction to 
the CPU 1 of the composite image forming unit 100, is 
transferred simply as data onto the page menrary 12 d 
thte composite image forming unit 100. This data is not 
discriminated from the in^ge data in the interface 
between the oonputer 110 and the composite image 
forming unit 100, and the interface handles both data 
simply as ordinary data. 

The control k)lock 40, as shown in FIG. 9, for exam- 
ple, consists of: 

> Control block identifier (ID) indicating this block is a 
control bk)Ck, 

ID for the data block to be operated 

- Instruction to CPU 1 Qob type) 
Parameter and option of the instruction 

- Telephone number of the facsimile receiver 

The background control of the composite image 
fornrvng unit 100 by the computer 110 6 executed only 
after the control bk>ck transfeaed onto the page menv 
ory is loaded by the CPU 1 . In the case where the con- 
trol bk>ck is transfened from the computer 110 to the 
page memory 12 while a devk;e (scanner 4. printer 5 or 
facsimile 1 1) is operating in the composite image form- 
ing unit 100 under the foreground control and in the 
case where the particular block is data for controHing 
the device operating under the foreground, then the 
CPU 1 enters a waiting mode without immediately exe- 
cuting the control block. When the device is released 
upon termination of the foreground control, the CPU 1 
loads the control block on the page memory 1 2 and exe- 
cutes the backgrouFKl control. 

The data block is composed of image data with a 
managemem header added thereto. All the inr»ge data 
stored on the page nnenriory 12 reside in thus format The 
data block 41. as shown in PIQ. 10, for example, is oon- 
f igured of: 

Data block identifier(ID) indicating this bkx:k is a 
data block 

Data bkx:k ID for specifying the data block 
Data size 

Time stanip (specifying date and time of job gener* 
ation) 

- Image data 
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The data allocation status block is a tat)le for man- 
a^ng the individual data tDlocks reacfing on the page 
memory 12. This block makes it possible to check the 
driven state of the scanner 4, the printer 5 and the fac- 
5 simile 1 1 . The data alkxatton status bfock 42, as shown 
in FIG. 11 , for exanple, is configured of: 

Identifier (ID) indfoating that this block is a data allo- 
cation status bfock 
10 - Information on the de^ce in operation (scanner 4, 
printer 5 or facsimiie 1 1) 

Rag indicating whether the system is under the 
foreground control is or not 
Information (address) on the position of each data 
IS block on the page memory 12 
- Size of each data block 

Date and time each data block is hekl on the page 
menrK)ry 

Curent status of each data block (Infornration 
20 about execution of a process designated. Specified 
by such wordings as Ihe image data read by the 
scanner 4 for which the printer 5 is waiting", '^the 
image data received by the facsinule 11 for which 
the printer is waiting to prinT. Ihe data for which the 
25 iacsin^le 1 1 is waiting to transmit", etc. 

The computer 110 receives the data allocation sta- 
tus block from the composite image forming irtit 100 
through an interface like the SCSI at a predetermined 

30 timing or immediately before trar^rring the control 
bfodc for background control to the page PDemory 12. 
The internal concfitions of the composite image forming 
urbt can thus be recognized. 

Alsa The occupancy state of the page niemory 12 

3S in the compose image forming unit can be checked 
from the conputer 110. The time the page m&nory 12 
is occupied can be shortened and thus the operating 
efficiency of the page mentory 12 is improved by print- 
ing out the data on the page m^ory 12. which may be 

40 received by facsimile, or tiy withdrawing such data tem- 
porarily into the external memory of the oonputer 110 
under the background control. 

Specifically, the conrposite image forrrnng unit 100 
manages the data block 41 and the data allocation sta- 

45 tusblock42of FIGS. lOandll in the manner as shown 
in FIG. 12. In other words, only one data allocation sta- 
tus t)lock 42 as shown in FIG. 11 resides on the page 
memory 12. 

Further, in the case where the data block 41 on the 
so page nrtemory 12 undergoes a change or in the case 
where the operating condition undergoes a change of 
the scanner 4, the printer 5 or ti^ facsimile 1 1 in tlie 
composite image forming unit 100, then the CPU 1 
immediately ipdates by ovenvriting the data alfocation 
55 status block 42. 

In this way. the data to be processed residing on the 
page memory 12 of the composite image forming unit 
100 are managed by the data btock 41 and the data allo- 
catfon status block 42. so that the CPU 1 can grasp all 
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the data on the page memory 12 as well as the operat- 
ir^ conditions at a given time po»it of the scanner 4, the 
printer 5 and the facsimile 1 1 . 

Now. a composite image forming process controller 
30 incorporated in the computer 1 10 for controirmg the 
composite innags forming unit 100 from the connputer 
1 10 will be descrtoed with reference to FIG. 13. Accord- 
ing to this embodiment the composite image forming 
unit 1 00 and the computer 11 0 are assumed to be con- 
nected with each other through the SCSI The external 
inteirtace UofthecompositeimagefonningunitlOO.by 
the device categorization according to the SCSL is 
defined as a processor device and assigned one SCSI 
la Under this condition, the corrputer 110 recognizes 
the composite image terming unit 100 only as an SCSI 
device. 

AccorcEng to this enrtbodment the computer 110 
and the corrposite image for nwig unit 100 are so corre- 
lated that the computer 1 10 always issues an SCSI con- 
nection request The computer 1 10 thus operates as an 
initiator according to the SCSI, while the composite 
image forrrung unit 100 always acts as a target accord- 
ing to the SCSI. 

The software architecture of the composite Image 
forming process controller 30 of the computer 1 1 0 con- 
nected to the conposite image forming unit 100 is corv 
figured in two layers as shown in FIG. 13. which will be 
called an a;^icatk>n 30a and a driver 30b, re^ectively. 

In the case wh^e a device in the composite image 
forming unit 100 represented by an icon on the saeen 
is selected tTy the user operating a pointing device such 
as a mouse according to the application 30a as shown 
in FIQ. 13. for example, the control block 40 for the 
selected device is generated on the main memory of the 
computer 110. This generation of the control block is 
called the occurrence of an event Then, the application 
notifies the driver 30b of the event occurrence. The 
driver 30 notified of the event occurrence controls the 
data transfer on the basis of the SCSI, and transfers the 
control bfock to the page memory 12 of the composite 
image forming unit 100. The bfock bfock 40 thus trans- 
ferred is loaded on the CPU 1 and executed in accord- 
ance mth the non-interference njA& prbhi^ng the 
background control from interferkig with the foreground 
control. 

Also, the applicatfon 30a hokis the image data gen- 
erated on ^e computer 1 1 0 in the external iT>enrK>ry 1 20 
of the computer 110 in the data tiock format of RQ. 11. 
The computer 110 is supplied with the data allocation 
status block 42 from the composite image forming unit 
100 at predetermined trm intervals. The application 
30a adds the management informatfon (header) of the 
data bfock held in the external memory 120 to the data 
allocation status btod< 42. As a consequence, the user 
operating the applicatfon can manage the data block to 
be processed simalarly irrespective of whethier it is 
stored in the page memory 12 of Itie composite image 
forming unit 100 or in the external memory of the com- 
puter 1 10. tn other words, the application abstracts the 



location of the data Uock. The user this can manipulate 
the data block 41 as an abstract image tn the form of an 
icon by the application 30a. 

In Ihe case where a print event or a facsin^le trans- 

5 mission event occurs, the data block 41 to be processed 
f irst Is transferred onto the page memory 1 2 of the com- 
posite inrwige forming unit 100. Then» the control block is 
transferred onto the page menwry 12. and the CPU 1 
loads and executes the particular con^ol block. 

10 hfow. explanation wnll be made about the control 
perfonrned on the scanner 4 of the composite image 
forming unit 100. 

The user selects the conposite image fomiing unit 
100 to be used as a scanner by way of the control panel 

15 3. This operation is handled as the fore£FOund control, 
and therefore the CPU 1 of the composite image form- 
ing unit 100 drives the scanner 3 thereby to read a pre- 
detemr^ned original. 

Inmediatety after the scanner 4 is driven under the 

£0 foreground conUoi, the CPU 1 causes the data alloca- 
tion status t)lock 42 to reflect the driven state. Further, 
the image data of the origirnl read tsy the scanner 4 is 
hefo in the format of the data bfock 41 on the page 
menK>ry 12. In this case. too. the CPU 1 ipdates the 

25 data aBocation status bfock 42 since a new data bfock 
41 is stored on the page memory 12. 

The application 30a of the composite image form- 
ing process controller 30 of the computer 110 con- 
nected to the composite image forming unit 100 

30 aocordfog to the SCSI on the other hand, establishes 
the SCSI connectfon at Redetermined time intervals in 
ord^ to acquire the data alfocatfon status bfock of the 
composite image fonmng unit 100. For this purpose, a 
transfer command for the data allocation status bfock 42 

35 is ^ued to the external interface 14 in command 
phase. Although the composite image forming unit 100 
is defined as a processor device according to this 
embodiment the apii^ication actually issues a com- 
mand unique to the vendor since the control bfock is 

40 transfen^ed ottto the page memory 1 2. 

TTie external interlace 14 that has received the 
comnnand generates an interrupt with ttie CPU 1 and 
notifies the latter that a connection request has been 
received finom the computer 1 10. The CPU 1 then trans- 

45 fere the data aBocation status bfock 42 to the external 
interfece 14. whch in twn transfers the l^ck A2 to the 
computer 1 1 0 that is the initiator according to the SCSI. 

The appiicaiion 30a of the composite image proc- 
essor on the computer 110 that has received the inter- 
so nal information of the composite image forming unit 1 00 
recognizes tftat the image data read by the scanner of 
the composite image forming unit 100 resides on the 
page memory 12. The appfication then displays on a 
display unit the presence of the data read by the scan- 

55 ner. 

The user vAt> has visually confirmed this fact either 
prints out the image data involved by driving the printer 
5 under the background control, or transters the image 
data to the external memory 120 of the computer 110. 
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or transmits the Image data by driving the faosimHe 1 1 . 

The same can t>e said of the receiving operation of 
the tacsimile as that of the scanner. The umage data 
received by the facsimile 11 through a communication 
line is held on the page memory 12 in the forrrat of the s 
data block 41. The computer 110 then recognizes the 
presence of the image data received by facsimile on the 
page mewoTy 12 by the same technique as in the 
above-mentioned case. The resulting feet is displayed 
on a display unit of the computer 1 10. The print-out. the io 
transfer to the external memory of the corrpiter 1 10 or 
the facsin^le transmission of the in^ge data can be 
selected under the back^ound control. 

Now. explanation will be made about the case in 
which the image data (data tHod^ stored on the page is 
memory 12 of the con^^osfte inr^ge forming unit 100 is 
transferred to the computer 1 10. 

In the case where the composite image forming unit 
100 is used as a scanner and the image data read is 
held on the page memory 1 2 or in the case where a fac- so 
simile message is received and the received image data 
is held on the page memory, then the computer 1 1 0 rec- 
ognizes the presence cf the image data on the page 
menwy 12 according to the above-mentioned tech- 
niqua 25 

The transfer event is generated by the appBcalion 
issuing a convnand to transfer the data block of the 
image data h^ on the page menrK>ry 12 under the 
background control. 

In response to the occun^ence of the transfer event so 
the control block 40 is generated on the main memory of 
the computer 1 1 and is transferred onto the page mem- 
ory 12. The control bk>ck 40 contains an instruction 
issued to the CPU 1 to transfer the data block 41 of 
interest on the page memory 12 to the conrputer 110. 

The CPU 1 k>ads the control block 40 from the page 
memory 1 2, and starts totransler ^e data block 41 from 
the page memory 12 to the external memory 120 of the 
computer 110 according to the instruction described. 

The transfer of the data block 41 to the external 40 
memory 120 of the conrputer 1 10 under the background 
control does not Include the driving of a device In the 
compo^'te image fomriing unit 100, and therefore can be 
executed at an arbitrary time like the transfer of the 
iritemal informatkm of the composite image forming unit 45 
10. Alsa the irhage data handled in the conrputer 1 10 
are all held in the extemaf memory 120 in the format of 
the data block 41. 

Ucw, explanation will be about the case in which the 
composite image forming unit 100 is used as a printer, so 
In this case, the background control is someMiat drffer- 
ent depencfing on whether the output data block 41 
resides on the page memory 12 or on the external 
memory 120 of the computer 1 10. The application 30a 
of the composite inr^ge processor is cc^gured, how- ss 
ever, in such a manner as to absorb the difference so 
that the user of the computer 1 10 who attenpts at the 
background control is not required to distinguish 
between the above-mentioned two cases. 



The afplication 30a of the conposite image proc- 
essa displays a pluralrty of data blocks on a display or 
a similar unit hiding the location of the data bk)cks. In 
the process. *rt is no bteiness of the user attenpting at 
the background control of the printer whether the data 
block of interest resides in ^e external memory of the 
conrputer 110 or in the page memory 12. The user sinv 
pty selects the data block 41 displayed by the applica- 
tion 30a and generates a print event 

Assume that the user selects the data iaiock 41 on 
the page memory 12 of the composite image forming 
unit 100. The applk^ation 30a. Immediately after the 
occunrence of a print event, generates the control bkx^t 
40 contakiing an instruction of the CPU 1 for driving the 
printer 5 in the main memory of the computer 110. The 
application 30a then notifies the driver 30b. The driver 
36b thus notified performs the phase control of the 
SCSI, establishes the connection with the composite 
image farming unit 100 and transfers the control block 
40 to the page nrtenmry 1 2. 

FK3. 14 is a fkwcfart showing the operation of the 
conposite inr^age forming unit 100 that recced a 
device driving commarKi from the computer 110. Upon 
receipt of a connection reediest from the computer 110 
(step S1 10), the external irrtertace 14 generates an 
interrupt, and transmits the connection request to the 
CPU 1 (step 81 1). The control btock from the computer 
1 10 is written in the page memory 1 2 (step S1 1 2). and 
the CPU 1 bads and interprets the control block (step 
S1 13). If the printer 5 is in use unda' the foreground 
control, the CPU 1 waits for the end of the operation of 
the printer 5 (step S1 14). As soon as the printer 5 is 
released, the CPU 1 executes the control bk)ck 40 (step 
S1 15), that is, performs the printing operatbn by driving 
the printer 5. In this way. the foreground control under 
which tfie conposite image forming unit 1 00 is operated 
directly the user always has priority over the fore- 
ground control by the computer 1 10. 

Assume that the data bkx:k 41 of interest reskles on 
the external memory 120 of the computer 1 10. When a 
print event occurs, the appltoatlon 30a of the composite 
image processor 30 fvst translers the data block of 
interest on the external memory 30a to the page mem- 
ory 12. Aft^ that, the control fcdock 41 oont^ning an 
instruction of the CPU 1 to drive the printer 5 is trans- 
fen-ed to the page memory 12. The CPU 1 thus loads 
and executes the control bk>ck 41 . 

Now, the facsimile transm'ssion will be explained. 
The operatk>n is substantially the same when the com- 
posite image forming unit 100 is used as a facsimile to 
transmit an image as when it is used as a printer. The 
data block 41 of the image data constituting a facsimile 
original may be either on the page ntemory 1 2 or on the 
computer 1 10 with equal effect, which is transparent to 
the user performrig the t)ackgrouhd control. 

R wis thus be understood from the foregoing 
descriptk)n that according to the present invention, a 
conposite image forming system is provided which 
guarantees the concurrent operation of the functkxts of 
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a conposite image forming unit withoit adversely 
affecting the user feeling of operation while at the same 
time permitting remote operation from the computer 
connected with the composite image forming unit. 

Claims 

1 . A composite image forming system comprising: 

an image forming unit (100) irKtuding a plurality 
of devices having means (4) for reading an 
original image to output an image data, means 
(12) for staing the image data output from the 
read means (4) and means (5) for forming an 
image on the basis of the image data; 
a external unit (110); 

means (30). connected to said image forming 
unit (100) and said extemal unit (110). for 
transmitting a second image data and a control 
comnrmnd signal from said external unit (110) 
to said image forming unit (100), the control 
command signal tnducfing a signal for repre- 
senting that the second image data is from the 
extemal unit; and 

control means (CPU 1) for causing the second 
image data to t>e stored in said storing means 
(1 2) and controlling, on the basis of the control 
command signal, a priority of the in^ge form- 
ing operation for eadi of the image data 
received from said reading means (4) and ttie 
second image data stored in said storing 
means (12). 

2. A system according to daim 1 » characterized in that 
said devices include a facsimile transmis- 
sionA'ec&ving means (1 1). 

3. A system accordng to daim 1 . characterized in that 
said image forning unit (100) Indudes a manage- 
ment table (42) for managing the current operating 
conditions of said devices and me^s (1 14) for sus- 
pending the execution of the control command in 
the case where the control a>nrrnairid signal (40) is 
received from the external unit arKi the manage^ 
ment table (42) incficates that the donee required 
for execution of the control command is in use. 

4. A system according to daim 1 , charaderized in that 

said image forming unit indudes a manage- 
ment table (42) for managing the current operating 
conditions of said devices and means for drivir>g 
first and second devices concun^ently upon receipt 
of an instruction from said actemal unit (1 10) to 
drive the second device with the management table 
(42) indicating that the first device is in operation. 

5. A system accorcfing to daim 1 . charaderized m that 

said image data is processed as a data Uock 
(41) with a header added thereto, and 



said image fornrvng unit (100) indudes a 
nranagement table (42) for managing a plurality of 
data blocks and the current operating conditions of 
said devices. 

5 

6. A system according to daim 5, charaderized in that 

said data blocks (41) are managed by the 
header of each data block in said management 
table (42). 

70 

7. A system according to daim 5, characterized in that 

said external unit includes means for receiv- 
ing the martagennent table (42) and recognizing the 
conditions of each device in said image forming unit 
15 (100). 

a A system according to daim 5, dwaderized in that 
said external umt (100) includes; 
means (1 20) for hdcfing the image data pro- 
20 duced by said external unit in the format of said 
data block, and 

meians supplied with said n^agenr>errt table 
(42) from said mage forming ur^ (100) for adding 
the management data relating to the data bbck (41 ) 
25 held in said holding means (120) to said manage- 
ment table (42) and managing both the data bk)Ck 
(41) stored in tiie memory means (12) of said 
image forming unit (100) and the data block (41) 
stored in the holdtr^ means (120) d said external 
30 unit (110). 

9. In a composite image forming system comprising a 
external unit (1 10) and an image forming unit (100) 
induding a plurality of devices having read means 

35 (4) for reacfing an original image ard outputting 
image data* memory means (12) for storing the 
image data output from the read n^ans (4), and 
image forming means for forming an image on the 
basis of the image data, a method for contrdling 

40 s^'d flmage fornntng unit comprising the steps of : 

connecting said Image fomitng unit (100) arxJ 

said external unit (110); 

transniitting ttie image data and a contit)! com- 
46 mand signal from said extemal unit (110) to 

said image forming unit (100); 

storing the transnrvtted image data in said 

memory nneans (12) and controlling the priority 

of the image forming operation based on the 
so inr^age data received from the read means (4) 

arxi tite extemal unit (110) and stored in said 

memory unit (12). 

ia An image forming apparatus, comprising; 

n)eans for reading an original image to gener- 
ate a first intage data; 

means for receiving a second image data and a 
control oomnr^rti signal pronded from an 
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external unit; 

means for storing the first image data, the sec- 
ond image data, and the control command sig* 
nal the control command signal including a 
signal for representing that the second image 5 
data is from the external device; 
means for forming an image on the basis of 
one of the first image data and the second 
image data; and 

means for controlling a start tinvng of the image io 
forming operation of the image fommng means 
for each of the first image data and the second 
image data, on the basis of the control comv 
mand signal. 

15 

11. An apparatus according to daim 10, further conv 
prising a management table for managing the cur- 
rent operating conditions of said reading means 
and said image forming means, and means for sus- 
pendBng the execution of the control command in so 
the case where the control command signal is 
received from the external unit and the nnanage- 
ment table indicates that the rmons required for 
execution of the control command is in use. 

25 

1 2. An apparatus according to daim 1 , furthw compf is- 
ing 

a management table for managing the current 
operating condttons of S£dd reading means so 
and said image forming means, and means for 
driving said reading means and said image 
forming means concurrently upon receipt of an 
instruction from said external unit to drive one 
of said reading means and image forming 35 
means, with the nranagement table incBcating 
that the other of said reading means and image 
formir^ means is in operation. 
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